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Estimates of Contaminant Dilution in Ground Water

In the process of remediation, prodigious quantities of water may
be circulated through an oily-phase spill. The compounds of regula-
tory concern, such as the BTEX compounds, are often more water
soluble than the other components of refined petroleum hydrocar-
bons. As the circulated water sweeps through the spill, the more
water-soluble components partition into the water and are diluted
out. The concentration of regulated compounds will drop because of
simple dilution.

Downs et al. (1989, in press) quantitatively described this effect
in a pilot-scale demonstration of in situ bioremediation of a jet fuel
spill using nitrate as the electron acceptor. They used a tracer to
estimate the volume of recirculated water, and they cored the area
perfused by ground water to estimate the quantity of total hydrocar-
bons and the quantity of hydrocarbons of regulatory concern. Simple
partitioning theory was used to calculate the distribution of hydro-
carbons of concern between recirculating ground water and the re-
sidual jet fuel.

Estimate of Recirculated Volume of Water

An infiltration gallery sited above the spill effectively perfused a
plan surface area of 130 m2 with nitrate-amended ground water. The
infiltrated water was recovered in five purge wells. In Figure 1 a
computer model predicts flow paths from the infiltration gallery to
the recovery wells. In Figure 2 a cross section shows the relationship
of the infiltration gallery, the contaminated interval, and the recov-
ery wells. A pulse of chloride was used to trace the flow of water to
the recovery wells. The volume of circulated water was considered
to be the pumping rate multiplied by the travel time of the chloride
between infiltration and the recovery wells. The arrival time at each
well was weighted by its pumping rate to calculate the overall resi-
dence time, and circulated volume, between infiltration and recov-
ery. Figure 3 shows breakthrough curves of the chloride tracer.

In the demonstration the average residence time was 10 days and
the circulated volume was 10,900 m3.

Estimate of Partitioning Between Oil and Water

The area of the spill that was perfused by the infiltration gallery
was cored to determine the total quantity of jet fuel and the quanti-
ties of benzene, toluene, ethylbenzene, and the xylenes. Smith et al.